The intestinal epithelial insulin-like growth factor-1 receptor links glucagon-like peptide-2 action to gut barrier function.
Glucagon-like peptide-2 (GLP-2) is an intestinal growth-promoting hormone used to treat short bowel syndrome. GLP-2 promotes intestinal growth through a mechanism that involves both IGF-1 and the intestinal-epithelial IGF-1 receptor (IE-IGF-1R). GLP-2 also enhances intestinal barrier function, but through an unknown mechanism. We therefore hypothesized that GLP-2-enhanced barrier function requires the IE-IGF-1R and is mediated through alterations in expression and localization of tight junction proteins. Conditional IE-IGF-1R-null and control mice were treated with vehicle or degradation-resistant Gly(2)-GLP-2 for 10 days; some animals also received irinotecan to induce enteritis. Mice were then examined for gastrointestinal permeability to 4-kDa fluorescein isothiocyanate-dextran, jejunal resistance using Ussing chambers, tight junction structure by electron microscopy, and expression and localization of tight junction proteins by immunoblot and immunohistofluorescence, respectively. GLP-2 treatment decreased permeability to 4-kDa fluorescein isothiocyanate-dextran and increased jejunal resistance (P <.05-.01), effects that were lost in IE-IGF-1R-null mice. Electron microscopy did not reveal major structural changes in the tight junctions in any group of animals. However, the tight junctional proteins claudin-3 and -7 were upregulated by GLP-2 in control (P <.05-.01) but not null mice, whereas IE-IGF-1R deletion induced a shift in occludin localization from apical to intracellular domains; no changes were observed in expression or distribution of claudin-15 and zona occludins-1. Finally, in irinotecan-induced enteritis, GLP-2 normalized epithelial barrier function in control (P < .05) but not knockout animals. In conclusion, the effects of GLP-2 on intestinal barrier function are dependent on the IE-IGF-1R and involve modulation of key components of the tight junctional complex.